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The literature of licorice root and extract is a voluminous one, 
in spite of which, our knowledge of the constituents of the root and 
the juice, and of methods for their quantitative examination is very 
incomplete ; so incomplete that it is often impossible to state with 
certainty whether or not a sample of extract is adulterated, unless 
the adulteration is either gross or crudely performed. 

The most valuable contributions to our knowledge of licorice 
have been made by Tschirch and his co-workers. Other recent 
authors have made, for the most part, only unimportant modifica- 
tions of methods of analysis proposed by the earlier investigators,— 
Diehl, Habermann, Py, Hafner and others. The earlier methods 

of analysis for licorice extract are largely embodied in that pub- 
lished by Parry,’ and received by him through the courtesy of 
the MacAndrews & Forbes Company, which has for more than 
twenty years used the method reproduced by Parry. This method 
has been found as satisfactory for commercial use as any other 
method proposed, but is capable of much improvement—chiefly in 
two directions. ° 


1. The determination of the true glycyrrhizin instead of 
the so-called “crude” glycyrrhizin, which possesses 
varying and unknown degrees of crudeness. 

2. The inclusion in the analysis, of some of the undesirable 


‘Chemist and Druggist, Jan., 1910. 
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532 Licorice Root and Extract. 
constituents of licorice extract, notably of bitter sub- 
stances and of resins, thereby lessening the item of 
‘Extractive and coloring matter’ which is at present 

used to make the analytical figures add up to 100. 


I give a summary of the method of analysis for licorice extract 
now used by me, before proceeding to a discussion of the recent 
papers of Tschirch, Eriksson and others. 

Moisture and Ash are determined in the usual manner. 

Matters insoluble in cold water—Two grams of the extract 
are spread on the sides of a small, copper gauze basket, which is 
placed in a 100 c.c. cylindrical glass tube drawn out to a conical 
end and containing about 75 c.c. of distilled water. The tube is 
closed with a rubber stopper and agitated in a shaking machine 
until the paste is completely disintegrated (1% hour to 1 hour) and 
then whirled in a Babcock centrifuge for 15 minutes at 1000 revolu- 
tions per minute. The clear liquor is poured off and the sediment 
stirred up with fresh water and whirled for a further 15 minutes, 
After pouring off the liquor, the sediment is washed into a tared 
glass dish, evaporated and weighed. 

Most licorice pastes, when freshly made, will contain not more 
than 3 per cent. by weight of matters insoluble in cold water, unless 
made from very starchy root or from liquor which, having been 
partly chilled, contains gelatinized starch. A paste containing more 
than this amount should be dissolved without the aid of a shaking 
machine by suspending in cold water, as the use of the shaking 
machine is found to give low results with pastes containing much 
insoluble matter. Many experiments have shown that 15 minutes 
is a sufficient time to centrifuge at 1000 revolutions, the results 
being identical with those obtained by 24 hours settling in a tall 
jar. 

Matters insoluble in hot water—This estimatfon is carried out 
in a similar manner to the preceding determination, using hot water. 

Starch and Gums.—Two grams of licorice mass are dissolved 
in 10 c.c. hot water, in a centrifuge tube similar to that used for 
“matters insoluble in cold water.” The solution is cooled and 20 
c.c. 80 per cent. alcohol (by volume) are added with stirring. Fifty 
c.c. 95 per cent. alcohol are then added gradually with stirring. 
After allowing to stand 2 hours, which time is found sufficient to 
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Licorice Root and Extract. 533 
precipitate all starch and gummy matters, the contents of the tube 
are centrifuged. After pouring off the clear liquor, the precipitate 
is stirred up with 80 per cent. alcohol and centrifuged. This 
operation is carried out three times in all. The precipitate, con- 
sisting of starch and gums, and of the mechanical impurity in the 
paste, is washed into a tared dish, evaporated and weighed. The 
mechanical impurities (matters insoluble in hot water) are de- 
ducted, to give the true weight of starch and gums. 

Glycyrrhizin—The clear 80 per cent. alcoholic liquor, poured 
off from the starch and gums, is evaporated just to dryness in 
vacuo on a water bath. The residue is transferred to a small 
conical beaker with 30 c.c. water and after cooling to 15° C., the 
crude glycyrrhizin is precipitated with 3 c.c.? dilute sulphuric acid 
(10 c.c. cone. sulphuric acid to 300 c.c. water). After standing 
for 2 hours (12-24 hrs. as usually recommended is unnecessary and 
gives lower results) at a temperature of about 10° C., the contents 
of the beaker are cooled in ice for half an hour, and the clear 
supernatant liquor poured through a small filter. The glycyrrhizin 
is washed four times by decantation with ice water, in which it is 
practically insoluble. The glycyrrhizin in the beaker, together with 
any that may have been transferred to the paper, is dissolved in 
dilute alcohol. Two drops of 5 per cent. ammonia are added to 
neutralize traces of sulphuric acid, and the solution is transferred 
to a tared dish, evaporated, and the crude glycyrrhizin weighed. 

Sugars.—The filtrate and washings from the glycyrrhizin, 
amounting to about 70 c.c., are received in a 100 c.c. graduated 
flask. Enough of a concentrated solution of basic lead acetate is 
added to precipitate both the sulphuric acid and the resins, bitter 
substances, coloring matters, etc. (3 c.c. are usually sufficient). The 
liquid is made up to 100 c.c. and filtered into a 100 c.c. graduated 
cylinder. The excess of lead is exactly removed with sodium car- 
bonate, the liquid made to 100 c.c. again, filtered, and titrated with 
Fehling’s solution before and after inversion. 

The results obtained by this method agree’ well with those 
obtained by treating the solution of the original licorice mass with 
basic lead acetate, and it has a number of advantages over the latter 
procedure, amongst which is the greater convenience of manipula- 


* Eriksson (Arch. d. Pharm., 249, 1911, p. 147), in reproducing the 
method given in Parry’s paper, gives the quantity of sulphuric acid 
erroneously as 30 C.c. 
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tion due to the previous removal of starch, gums, glycyrrhizin and 
other substances liable to vitiate the results. 

The results for sugars obtained by Parry, especially for those 
before inversion, are decidedly too high, and result, in my opinion, 
either from using too little lead acetate or more probably from 
failing to remove the precipitate of lead gums, lead glycyrrhizinate, 
etc., before eliminating excess of lead acetate with aluminum 
sulphate. 

If this lead precipitate, which contains practically all of the 
licorice except starch and sugars, is not filtered off, it is partly de- 
composed by aluminum sulphate, regenerating substances capable 
of reducing Fehling’s solution and falsely reckoned as sugars. This 
is shown by the following example: 


TABLE I. 


Without separate fil- | With separate filtra- 


tration of lead ppt. tion of lead ppt. 
per cent. per cent. 


The necessity of using a large amount of lead acetate, if the 
sugar estimation be carried out on a solution of the original paste, 
is shown by the following results: 


TABLE 2. 


Without 
separate filtration 
of lead ppt. 


With separate filtration 
of lead ppt. 


Vol. lead acetate—cc .................. 5 10 I5 20 
Vol. alum. sulp. to ppt. lead in filtrate—cc «4 
6.6 63 51 AT 40 


The addition of more than 20 c.c. basic lead acetate does not 
lower the results further. The use of such a large amount of lead 
acetate causes the mass to set almost solid and is so inconvenient 
to manipulate that I have evolved the method given above for the 
estimation of the sugars—i.e., in the filtrate from the glycyrrhizin. 


Am. 

De 

an 
| co 
ca 

ar 

| st 
be 

| 


1912 | Licorice Root and Extract. 535 

Comment may be made on some of the other items in the 
analytical process for licorice mass. 

Matters insoluble in cold water—This is generally supposed to 
contain little else but starch and mechanical impurity. In the 
case of extracts which have been stored some time, a considerable 
amount of resin or allied substance may be deposited, as well as 
starch. The progressive deposition of starch is shown in the results 
below. 


TABLE 3. 

Age of sample. Insolubles cold water. Age of sample. Insolubles cold water. 

days per cent. days per cent. 

I 19 9.50 

3 2.33 | 26 11.98 

5 4.14 34 | 13.90 

8 5.87 40 | 15.24 

I2 6.92 92 15.88 

14 7.42 224 16.00 

| 


When the extract contained 15 per cent. of matters insoluble 
in cold water, the matters insoluble in 2 per cent. ammonia (i.e., 
2 parts cone. aqueous solution of ammonia to 98 parts water) 
amounted to only 10 per cent.—indicating a deposition of resins or 
similar substances of 5 per cent. This disproves the assertion by 
Parry * that, in a pure licorice extract, the matters insoluble in 
dilute ammonia should not exceed 6 per cent. I have examine: 
very many samples of pure licorice which have contained more 
than that amount. 

The increase of “ matters insoluble in cold water” with age 
is highly variable. A sample from liquor which had been partly 
enzymed, increased only 1.6 per cent. in 17 days, a further 3 per cent. 
in the next 17 days, and had then almost reached a maximum. In 
other cases the deposition of starch is rapid and attains a maximum 
after about three weeks. 

Starch and Gums.—A number of variations of the method given 
above have been tried. 

Variation of the strength-of alcohol employed gave the following 
results : 


Chemist & Druggist, April 29, 1911. 
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TABLE 4. 
a 29 30 52 68 72 76 80 83 on 
Per cent. starch 
and gums..... r7 9.8 | 13.6 | 20.2 22.4 | 24.4 26.2 30.6 39.7 


The starch and gums precipitated by 91 per cent. alcohol con- 
tained glycyrrhizin, as evidenced by a decided sweet taste. 

I have not been able, hitherto, to effect a satisfactory quantitative 
separation of the starch from the gummy matters, although such 
a separation is desirable. 

Glycyrrhizin—The following table shows that the glycyrrhizin 
from two grams licorice mass is completely precipitated by 1.5 c.c. 
of 3 per cent. (by volume) sulphuric acid. 

TABLE 5. 
Volume sulphuric acid—cc. 0.3 0.8 1.0 gs | 30 3.0 3.0 


Strength sulphuric acid (by per cent. per cent. per cent. percent. percent. percent. percent. 
| 


ae 5-6 | 15.3 | 17-4 19.0! 19.1 | 19.5 | 18.6 


On adding further 1.2 c.c. 3 per cent. sulphuric acid to the 


first test, a further 13.3 per cent. glycyrrhizin was precipitated, 
making 18.9 per cent. in all. 

On adding further 0.7 c.c. 3 per cent. sulphuric acid to the 
second test, a further 4.0 per cent. glycyrrhizin was precipitated, 
making 19.3 per cent. in all. 

Other authors have used a needless and, in the light of Tschirch’s 
work on the hydrolysis of glycyrrhizin, probably a dangerous ex- 
cess of acid, to precipitate the glycyrrhizin, ¢.g., Telle* uses 1 c.c. 
concentrated hydrochloric acid to 50 c.c. solution, and Gouirand,* 
I c.c. 50 per cent. sulphuric acid to 5 c.c. of the solution. 

Washing with ice water is to be preferred to washing with 
dilute acid. 

A rough idea of the degree of purity of the crude glycyrrhizin 
precipitated by sulphuric acid may be obtained by re-precipitating 
several times, and observing the successive loss in weight and in- 
crease in sweetness. 


* Ann. Falsific., 1911, vol. iv, pp. 37-12. 
5 Bull. de Pharm. du Sud-Est, 1912, 86. 
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Licorice Root and Extract. 537 

The loss in weight is greatest at the second precipitation, usually 
about 3 per cent. on original extract, while at the third and fourth 
precipitations, the percentage usually decreases by about 1 per cent. 
only. The sweetness is noticeably increased at the second precipita- 
tion, and altered but little by a third and fourth. 

The following condensed analyses are cited as typical. The 
roots were treated in open, copper digestors provided with a steam 
inlet at the bottom, through which just enough steam was admitted 
to keep the liquor boiling. Five liquors were drawn off at intervals 
of 30 minutes, and the spent root finally pressed to remove adherent 
liquor. The liquors were evaporated in a steam-jacketed copper 
pan. The results are calculated to 10 per cent. root moisture and 
25 per cent. moisture in the extract. 

TABLE 6. ANALYSES OF LICORICE EXTRACTS. 


Per cent. zin. gums. sugars. 8g 
27.6 24.14 23.2 9.56 18.06 
26.2 19.43 18.20 | 19.81 17.56 
40.6 21.96 16.37. | 16.89 17.56 
Turk-Arabian . jest SS 20.15 17.84 | 14.71 22.30 
Spanish-Cordoba..... 27.9 14.32 24.08 | 9.37 27.23 


A stronger extraction under 35 pounds’ steam pressure, cor- 
responding to 138° C., tends to lower glycyrrhizin and sugars, and to 
increase starch and gums. The results below are not from the 
same samples of roots as those in Table 6. 


TABLE 7. ANALYSES OF LICORICE EXTRACTS MADE AT 35 LBS. STEAM 


PRESSURE. 
Per cent. 
Yield of | Percent. | Percent. | Percent. |. ‘ 
Kind of root. extract. | glycyrrhi- | starch and total erry 
Per cent. zin. gums. | sugars. matter. 8 
| 
Ee ee 46.6 15.60 | 30.57 | 11.77 17.06 
41.0 | 14.43 | 30.47 | 11.26 18.8 
yrian | | 14.43 | 3 | 4 
Te 54.0 | 15.41 | 28.63 9.36 21.60 
12.47 29.84 | 14.70 17.99 


Spanish-Cordoba........ 54.2 12.18 33.01 8.61 21.20 


An essentially new procedure for the estimation of the most 
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important constituents of licorice root, is that proposed by Tschirch ° 
and worked out by Eriksson.’ 

The method depends on the successive reduction of Fehling’s 
solution by glucoses, saccharose and glycyrrhizin. It is stated that 
these reactions occur quantitatively in the following stages: 

I. Standing for about 12 hours in the cold (glucose). 

2. Boiling for 3 minutes (saccharose). 

3. Boiling for 15 hours (glycyrrhizin). 

-Certain objections to Eriksson’s procedure may be mentioned. 

1. Eriksson moistens the root with water and allows it to stand 
for several hours, whereby enzyme action unavoidably occurs, the 
result of which can scarcely fail to effect one or more of the stages 
of the reduction of Fehling’s solution. 

2. It is assumed that sugars and glycyrrhizin are the only sub- 
stances extracted which are capable of reducing Fehling’s solution, 
whereas licorice root contains an abundance of resinous and bitter 
substances which reduce Fehling’s solution, and which would be 
partly extracted even by the comparatively mild percolation with 
alkaline water which Eriksson describes. If the method is to be 
used for sugars, a modification is necessary, involving the previous 
removal of such resinous and bitter substances, “by basic lead 
acetate or by other means. 

The estimation of glycyrrhizin is also open to a similar objection, 
in that other substances capable of reducing Fehling’s solution are 
associated with the glycyrrhizin. 

3. The method describes the estimation of sugars by successively 
allowing to stand with Fehling’s solution for 12 hours and filtering, 
followed by boiling for 3 minutes. This takes no account of such 
saccharine matters as cane sugar, which requires inversion with 
mineral acid or a suitable ferment, before being capable of reducing 
an alkaline copper solttion. 

4. When the method is applied to licorice extract instead of the 
root, another source of error becomes apparent. Eriksson calls 
attention to a very important fact—viz., the discrepancy between 
the glycyrrhizin content of the root and that of the extract, indicat- 
ing partial hydrolysis of glycyrrhizin in the process of extraction. 


* Arch. d. Pharm., 249 (1911), pp. 1447160. 
*Handbuch der. Pharmakog. IT, p. tor. 
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® Handbuch d. Pharmakog IT, p. go. 
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split up, and my own experiments (communicated below) confirm 
this idea. The products of such partial decomposition probably 
include glucuronic acid, or other substances capable of reducing 
Fehling’s solution. According to Eriksson’s method, these sub- 
stances would be reckoned as sugars, which error is much less 
likely to occur in the method I use, in which starch, gums and 
glycyrrhizin have been first removed, and basic lead acetate then 
used to precipitate other non-sugars, including glucuronic acid. 

In attempting to control Eriksson’s method experimentally I 
have been unable to obtain satisfactory results. 

Experiments made on glucose and on saccharose showed that 
not more than three-fourths of the former was decomposed by 
standing with Fehling’s solution for the prescribed time or longer, 


and that the saccharose was unaffected by 2, 3 or 5 minutes’ 


boiling with Fehling’s solution. 

In a series of valuable researches, Tschirch® and his pupils 
have prepared pure glycyrrhizic acid as colorless crystals free 
from nitrogen. On hydrolysis it was shown to be a di-glucuronic 
ether of glycyrrhetic acid. 


CuHs.0;—COOH 


Glycyrrhizic Acid 


+2H,0 = COOH +2 
\OH 
Glycyrrhetic Acid Glucuronic Acid 


Eriksson has applied this reaction to the estimation of glycyr- 
rhizin, by boiling for 15 hours with Fehling’s solution, but I have 
been unable to confirm the results given, and obtained just as 


®Tschirch & Cederberg Arch d. Pharm., 1907, 245, p. 97. 
Tschirch & Gauchmann Arch d. Pharm., 1908, 246, p. 545. 
Tschirch & Gauchmann Arch d. Pharm., 1909, 247, p. 121. 
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much cuprous oxide from a blank experiment as from the solution 
which contained glycyrrhizin.. It is evident that the procedure 
given by Eriksson for the quantitative estimation of the sweet 
substances of licorice root and extract is not accurate. 


TREATMENT OF LICORICE ROOT WITH SOLVENTS. 


The method of analysis for licorice extract which I have given 
at the commencement of this paper has usually been found satis- 
factory from a commercial standpoint. Occasionally it fails to dis- 
tinguish between what are considered good and poor qualities of 
licorice mass. An unpalatable extract may sometimes show high 
values for glycyrrhizin and sugars. This discrepancy is due to the 
absence of quantitative estimations for such of the undesirable con- 
stituents of the extract as bitter and resinous substances. To pave 
the way for the elaboration of such estimations, I have commenced 
investigations on the root, with the idea of later transferring to the 
analysis of the extract, the knowledge so gained. Some of the 
results obtained may be communicated here. 

Extraction of Licorice Root with Petroleum Ether.—tLicorice 


root yields less than I per cent. of its weight to petroleum ether, 
and only a few roots were treated with this solvent. , 

Anatolian root *® yielded 0.32 per cent. of a brown semi-solid 
extract, of bitter taste and unpleasant odor. On slow evaporation 
colorless needle-shaped crystals separated from the syrup. These 
are practically insoluble in petroleum ether, ether, and alcohol, but 
may be crystallized from warm benzene or chloroform. Further 
examination of these crystals is contemplated. Sodium carbonate 
dissolves practically nothing from the syrup, but sodium hydrate 
effects a partial separation. 

_ Italian root (green) yielded 0.95 per cent. of petroleum ether 
extract. 

Syrian root yielded 0.54 per cent., of a darker brown color than 
the petroleum ether extracts from the other roots. 

Extraction of Licorice Root with Chloroform.—When a chloro- 
form extract of licorice root is evaporated, a mixture of colorless 


*Nickum (Amer. Jour. PHARM., 1895, Vol. 67, p. 306), extracting 
Anatolian licorice root, obtained 0.54 per cent. extract, and also observed 
the separation of crystals from the syrup. 
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crystals with a yellow fatty substance is obtained. The latter is 
readily removed by ether. On crystallizing the residue from 
chloroform, brilliant fine white needles were obtained. They are 
readily soluble in chloroform and benzene, insoluble in petroleum 
ether, ether, alcohol, and water. The yield was about 0.05 per cent. 
Detailed investigation of a larger quantity is contemplated. 

Extraction of Licorice Root with Alcohol—Treatment of Ex- 
tracts with Ether—Ten kinds of root, after being picked over 
carefully to remove bad root and “ stalk and stem,” were shredded. 
The moisture content was about 10 per cent. ‘The roots were 
dried in vacuo at ordinary temperature over sulphuric acid for 
several days until the moisture content dropped to 3.5-4.3 per cent. 
One hundred grams of each kind of root were then macerated with 
cold 95 per cent. alcohol. Three liquors were taken off, the first 
two being worked up together and the third separately, in order 
to be assured that the extraction was carried far enough. 

The alcoholic liquors were evaporated in vacuo from a water 
bath. After weighing the dried extracts, they were treated as 
long as any resins dissolved, with ether which had been washed 
with water, dried over calcium chloride and redistilled. 

The following tables show the distribution which occurred: 


TABLE 8. DISTRIBUTION OF RESINS, BITTER PRINCIPLES, &C., IN 
LicoriIcE Roots." 


Soluble in alco- 


Soluble in hol, insoluble in Total resins 
Kind of root. alcohol and ether| ether. (Bitter | and bitter prin- 
(resins, &c.): principles, some ciples, &c. 


sugars, &c.) 


per cent. per cent. per cent. 

1.75 10.56 12.31 
3.27 9.18 12.45 
Spanish-Cordoba................ 2.96 8.97 11.93 
Spanish-Zaragossa............... 2.07 8.7 10.85 
2.00 10.75 12.75 
2.26 10.11 12.37 


There is less difference between the various kinds of roots 


* All results are on the roots as used, containing 4 per cent. moisture. 
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than might have been expected. In repeating the work, the above 
results were in the main confirmed. Considerable variations are 
caused by slight changes of root moisture, and also by using the 
root as received, without picking out the “* stalk and stem.” Since 
the roots usually contain at least 10 per cent. of “ stalk and stem,” 
derived from that part of the plant growing above the ground, it 
is of importance to separate this portion, in order to obtain com- 
parative results. 

The bitter principles were then treated with water, and in the 
soluble portion the sugars ** were estimated. No glycyrrhizin could 
be found in the 95 per cent. alcoholic extract. 


TABLE 9. TREATMENT OF BITTER PRINCIPLES &C, WITH WATER. 


Total bitter Soluble in Soluble in 


Insoluble in 


Kind of root. principles, caer. water | water 

c. (non-sugars). (sugars). 

per cent. per cent. per cent. per cent. 
Supeen-Arabian.............:. 10.56 4.18 3.92 2.46 
Spanish-Alicante.............. 9.18 2.58 2.33 3.29 
Spanish-Cordoba.............. 8.97 3.20 | 3.58 2.59 
Spanish-Zaragossa............. 8.78 2.93 3.05 2.80 
Spanish-Seville................ 10.75 3.47 3.31 3.97 
2.93 3.38 3.80 


Extraction of Licorice Root with 50 Per Cent. Alcohol.—After 
the resins and bitter principles, together with some non-reducing 
sugars, had been extracted from the roots, they were macerated 
with 50 per cent. alcohol (by volume), which solvent was found 


to remove the glycyrrhizin quantitatively and very conveniently. 

Four liquors were taken off, the fourth being worked up 
separately. In the fourth liquor the glycyrrhizin varied from 0.11 
‘per cent. for Toledo to 0.57 per cent. for Anatolian, so that the 
extraction may be regarded as complete. 

The 50 per cent. alcoholic extracts were evaporated im vacuo 
and weighed. They were almost completely soluble in water. Their 
amounts and composition are appended. 


® The sugars consisted almost entirely of “ non-reducing -sugars.” 
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TABLE 10. DISTRIBUTION OF GLYCYRRHIZIN, &C., IN LICORICE Roots. 


| Substances rot 


Total 50 | glycyrrhizin, but 


Kind of root. per cent. alco- Glycyrrhi- Sugars.!4 mostly pre- 
hol extract. — | cipitated by lead 

acetate. 

per cent. per cent. per cent. | per cent. 

23.35 9.88 3.95 9.52 
30.95 13.24 4.53 | 13.18 
Turkish-Arabian........... 23.45 8.87 4.46 10.12 
.| 23.98 9.18 2:78 12.08 
Spanish-Alicante........... 27.24 10.06 5.13 12.05 
Spanish-Cordoba........... 21.23 8.37 3.10 9.74 
Spanish-Zaragossa.......... 25.38 7.41 1.88 16.09 
Spanish-Seville............. 21.96 7.16 4.50 10.30 
Spanish-Toledo............ 20.48 5.89 1.56 13.03 


The results described above may be conveniently brought to- 
gether in one table. 


TABLE II. SUBSTANCES SOLUBLE IN ETHER, 95 PER CENT. ALCOHOL 
AND 50 PER CENT. ALCOHOL. 


Other | Total 
Kind of root. Resins. &c., rhizin. Sugars. 50 | cent. and 
in water. in water. 
percent., percent. | per cent. \percent.\percent., per cent. per cent. 
Russian.........| 4.12 | 3.05 | 2.29 9.88 | 6.75 | 9.52 35-61 
3.03 | 7.44 | 6.41 9.16 32.19 
Anatolian........ | 2.35 3.62 | 3.52 | 13.24| 7-43 | 13-18 | 43-34 
Turk-Arabian'.... 1.75 3.92 | 4.18 | 8.87} 6.92 10.12 35-76 
ere 2.82 3.38 | 3.78 9.18 | 5.32 12.08 | 36.56 
Spanish-Alicante..| 3.27 3.31 2.58 10.06 | 8.42 12.05 | 39.69 
Spanish-Cordoba.. 2.96 | 3.18 3.20 8.37 | 5.69 9.74 | 33-14 
Spanish-Zaragossa 2.07 3.05 2.93 7.41 | 4.66 16.09 36.21 
Spanish-Seville..., 2.00 3.31 3.47 7.16 | 8.47 10.30 34.71 
Spanish-Toledo...| 2.26 3.38 2.93 5.89 | 5.36 13.03 32.85 


1 The Turkish-Arabian root was not of a very good quality. 


The Anatolian contains the highest percentage of glycyrrhizin, but also larger amounts of 
the other constituents. The bitter principles soluble in water are very uniform in the whole ten 
roots. Russian root contains the most resins. 


“This glycyrrhizin was of a light brown color, and of a purer and 
stronger sweet flavor than that usually obtained from licorice mass by direct 
precipitation with sulphuric acid. It is free from associated resinous and 
bitter substances, and therefore the most convenient starting-out material 
for Tschirch’s preparation of pure glycyrrhizin. 

“The sugars were all “reducing sugars.” (cf. 95 per cent. alcoholic 
extract, which contained “non-reducing” but no “ reducing sugars.” ) 
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The resins are confined entirely to the bark,’° as the following 
results show: 


TABLE 12. DISTRIBUTION OF RESINS IN BARK AND DEcORTICATED Roor. 


indict sock. Soluble in alcohol and ether 
(resins). 
per cent. 


In actual factory practice, most ‘of the resins remain in the 
spent root. In one series of experiments, various roots were given 
a strong extraction under 35 pounds’ steam pressure, and the ex- 
hausted root, when dried and extracted with ether, showed that 
from 68-88 per cent. of the total resins remained in the spent 
root, and from 12 per cent. to 32 per cent. passed into the extract. 
The reverse is the case with the bitter principles, almost all of which 
pass into the extract. 

In another series of experiments, the root was boiled with water 
in an open extractor. Five liquors were drawn off, each acting 
on the root for half an hour. Only a trace of glycyrrhizin was 
found in the spent roots, which, however, retained most of the 
resins—in one case as much as 98 per cent. of the total resins of 
the original root. In this series also, only about Io per cent. of 
the bitter principles remained in the spent roots. 

An examination for tannins, of licorice root and of the extract, 
by Procter’s hide-powder method, showed a small quantity to be 
present, but far too little to play any important part in the chemistry 
of the root or extract. 

An important subject, especially from a commercial standpoint, 
is that dealing with the changes in the constituents of licorice root 
during curing and extraction, and during evaporation of the ex- 
tracted juice. The most important substance concerned is glycyr- 
rhizin, and my own experiments, which I shall briefly communicate, 


* The percentage of resins found in the roots will consequently vary 
with the size of the sticks taken. The smaller the sticks, the larger will be 
the proportion of resins they contain. 
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confirm the opinion of Tschirch'® and Eriksson ** that a portion 
of the glycyrrhizin is decomposed in extraction. 

Ten roots similar to those used for the estimation of resins, 
bitter principles, glycyrrhizin, etc., were extracted in open copper 
extractors with boiling water, just enough steam being admitted 
to keep the water boiling. Five waters of half an hour each were 
taken off, and the liquors evaporated to a syrup im vacuo, and 
finished to about 25 per cent. moisture in a small, copper, steam- 
jacketed “ finisher.” 

The following table contains the comparison of the glycyrrhizin 
contents of the roots and of the licorice pastes made from them. 
All results are calculated on roots containing 4 per cent. moisture. 


TABLE 13. 
Glycyrrhizin 
Per cent : Per cent. 
o r= hisi in paste, | Loss, d d 
Kind of root | calculated ae| Per | decompose 
root. | P glycyrrhizin. 
7.44 5.43 2.01 27.0 
13.24 9.52 3.92 28.1 
Turkish-Arabian.............. 8.87 5.91 2.96 33.3 
Spanish-Alicante! ............. 10.06 4.90 5.16 51.3 
Spanish-Cordoba.............. 8.37 5-7 2.61 31.2 
Spanish-Zaragossa............. 7.41 5.01 240 | 
Spanish-Seville................ 7.16 4.88 2.98 
5.89 4.28 1.61 


. — result on Alicante should be rejected. A delay caused fermentation to commence in 
the liquor. 


Estimations of glycyrrhizin in the liquors before evaporation 
showed that the loss of glycyrrhizin occurred partly during ex- 
traction and partly during evaporation! The proportions were 
rather uneven in the different roots, but in most cases the greater 
part of the loss fell on the extraction stage. The spent roots were 
practically free from glycyrrhizin. 

It is not intended to regard the figures given in this paper as 
fixed standards for the ten roots examined. Considerable differ- 
ences are found amongst the same kinds of root, due to many 
factors (such as age, curing, climatic conditions, size of root, 
admixture of “stalk and stem,” etc.), some of which were not 


under control. 


® Handbuch d. Pharmakog. II, p. 101. 
" Arch. d. Pharm., 1911, 249, p. 160. 
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SUMMARY. 


1. A method of analysis for licorice mass is given, with comments 
thereon, and remarks on other methods proposed. 

2. The constituents of licorice root, which were obtained by various 
solvents, have been quantitatively compared in ten different 
roots, and results given for resins, bitter principles, glycyrrhizin 
and sugars. The resins were shown to be confined to the bark 
of the root, and with mild extraction with hot water, they 
remain mostly in the exhausted root. 

3. It was found that nearly one-third of the most important con- 
stituent of the root—the glycyrrhizin—is not accounted for when 
the root is extracted with hot water, and is presumably de- 
composed. 


It is reserved for a future communication to describe the 
physical and chemical properties of the substances obtained in this 
investigation. It is also intended to transfer the knowledge gained 
of the constituents of the root, to improving the method of analysis 
of the extract, so as to include some of the undesirable constituents 
thereof. 

For able assistance in the experimental work I am indebted to 
Messrs. Bertrand Schneeberg and Joel Harris. My thanks are 
especially due to the MacAndrews & Forbes Company of Camden, 
New Jersey, for liberal encouragement in work which has as one 
of its ultimate aims, the establishment, if it be possible, of chemical 
standards of quality and purity for licorice root and extract. 


LABORATORY OF THE MACANDREWS & ForBES CoMPANY, 
Camden, New Jersey. 
October, 1912. 


CULTIVATION OF MEDICINAL PLANTS. 


By Joun A. BorneMAN, P.D., Lecturer in Pharmacy Hahnemann 
Medical College, Phila., Pa. 


The cultivation of medicinal plants has been advocated from 
time to time for the past fifteen years, but, it is only in recent 
years that the subject has been given the attention it deserves. 
Many of our most valuable medicinal plants, once abundant from 
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natural sources, are becoming exhausted, due no doubt to the larger 
demand for the drug, but more so because our forests are being 
destroyed and waste land devoted to agriculture. Since it has 
been proven that the cultivated plant yields as large and more 
often a larger amount of alkaloids or glucosides than the same 
species of the wild plant, there should be no reason why the 
cultivation of medicinal plants should not make rapid strides in 
this country. 

I will take up the different plants that I have had under cultiva- 
tion at the H. K. Mulford Drug Farm at Glenolden, Pa., and 
endeavor to show how successful the cultivation of drugs has been, 
also some of the difficulties that will be met with. The illustra- 
tions and assays will show that the cultivation is practical and 
even profitable, and most certainly becoming necessary in this 
country. 

DIGITALIS PURPUREA L., 


Digitalis purpurea is one of the easiest plants to cultivate, 
thoroughly acclimated in this country, and free from destruction 
by insects; it is the ideal plant for the amateur drug grower to 
begin with. The plants were grown from seeds purchased from 
Henry A. Dreer of Philadelphia, and the strain selected was digitalis 
gloxinezflora mixed; this species is the one that furnishes most 
of the fox glove found in our gardens and is very hardy. The 
plant can be raised from seed in a cold frame, hotbed or hothouse. 
If the seed is to be grown in a cold frame it should be sown in the 
fall; the soil should be well prepared, being a mixture of well 
rotted sod, manure and sand; it should be very fine and the soil 
sterilized. Seed should be sown in drills about one quarter of an 
inch deep and five inches between the rows; the soil should then be 
well firmed and covered with leaves. The plant can stand any 
ordinary amount of cold, but during very cold weather when the 
temperature goes down to zero it is advisable to cover the frames 
with matting or old carpet. 

If it is desirable to start the plants in hothouses, the time to 
do so would be about the first week in March. The plants will 
come through the ground in about nine days and at the end of 
three weeks will be ready to transplant into pots or out in the plats. 
The soil in the plats should be of the same nature as that in the 
forcing houses and the plants should be set out when about two 
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inches high and have two or more leaves. The seedlings should 
be set in rows about five inches in the rows and about six inches 


between the rows. The plants should be left in the plats until they 
are about six inches high and have developed a good strong root, 
when they are ready to put out in the permanent bed; a day for 


Mulford Co. Drug Farm, Glenolden, Pa., John A, Borneman, P, D., 
in charge, 


Digitalis purpurea; first year's growth, at The H. K. 
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Migitahs purpurea; first year’s 
growth, at The H. K. Mulfora Co. Drug Farm, Glenolden, Pa., John A, Borneman, P, D., 
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transplanting should be selected when there is not too much sun, 
and if possible, after a light rain; in that’ way the plant will have 
no set back and keep right on growing. 

The soil for the seedling should be well prepared, having been 
limed and well mulched, and plowed the previous fall and again 
plowed and well harrowed just before setting out the plants. The 
sdil should be fine, and if the weather is very dry the plants should © 
be puddled or at least the roots kept in water until the plant is 
ready to put in the ground. The plants should be set out twenty- 
four inches in the rows and three feet between the rows. The 
plants must have good attention; the soil should be kept loose 
around the plants and the whole fields given a thorough cultiva- 
tion at least once a week for the first month. 

The plants seem to do better during a moist season, but make 
a good growth even during very dry weather. Each plant will 
average about two pounds by the first week in September and 
quite a few of them will flower the first year. It is very interesting 
to note that the first year’s plant of digitalis shows a higher per- 
centage of glucosides than that required by the pharmacopeeia, 
and therefore should be admitted to the U. S. P. It would then 
pay to cultivate the drug as the yield of the first year is about three 
times that of the second year. 


HARVESTING OF DIGITALIS. 


The plant can be collected any time after flowering or even 
as late as September or October. The plants should be dried 
quickly by artificial heat; the ovens should be well ventilated and 
the heat gradually raised to 100° C. Drying will be complete in 
about twenty-four hours; the dry plants should be kept in air- 
tight containers with some freshly slaked lime. 


ASSAY OF FIRST YEAR’S DIGITALIS LEAVES, : 


Digitoxin 0.304 per cent. Physiological report: Minimal lethal 
dose 0.6 c.c., corresponding to 166.669 of normal. 


ATROPA BELLADONNA L. 


The seed of belladonna can be sown in exactly the same wav 
as the digitalis, but care must be taken not to bury the seed too 
deep, about a quarter of an inch is plenty; firm the soil lightly and 
cover with leaves. The plants should be transplanted into plats 


| 

| 

| 

| 


Fic. 2. 


550 Cultivation of Medicinal Plants, 
December, 1912, 


and set out in the field when about five inches high. The ground 
must be prepared in exactly the same way as for digitalis, and a 
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day after a heavy rain should be selected to set out the plants. The 
roots should be cut back a little as well as the top of the plant. 


Aw 
D 
T 
ir 
cl 
W 
| 
| 
A ¥ 4 | 
Y 
| 


Glenolden, Pa... John A. 


Mulford Co. Drug Farm, 


in charge. 


Atropa Belladonna; first year’s plant, grown at The 
Borneman, 
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The plant must have thorough cultivation at least once a week dur- 
ing dry weather. Care must be taken not to place the plants too 
close together, three feet in the rows and four feet between rows 
will be about right. 

Care must also be taken to keep the young plants free from 
insects, and they should therefore be sprayed often; while the 
plant is still young it should be sprayed with lemon oil and whale 
oil soap, and as the plant becomes stronger a weak solution of lead 
arsenate may be used. 


HARVESTING OF BELLADONNA, 


The plant can be harvested any time in fall, but care should 
be taken to gather the plant at the first sign of the leaves becoming 
yellow. There is a rapid deterioration of the alkaloid as soon as 
the plant begins to turn, therefore it is advisable to look after the 
plant the latter part of August. The drying should be rapid an’ 
artificial means employed. The root of the first year should be 
buried during the winter and then divided and planted the next 
spring. The roots can be set out as early as the middle of March, 
and this will insure getting two cuttings from the belladonna the 
second year. The yield of fresh belladonna the first year is about 
twelve tons per acre. 

Assay from plants of the first year—Mydriatic alkaloid from 
roots, 0.53 per cent.; from leaves, 0.58 per cent. 


HyoscyAMUS NIGER L. 

Hyoscyamus niger 1 have found to be the most difficult of all 
the Solonacea family to cultivate, owing to its destruction by in- 
‘sects. The seed is started the same as digitalis but only in hot- 
beds or forcing houses. The seedlings must be protected from 
insects while still in the forcing house, and must be fumigated 
often with tobacco or hydrocyanic acid fumes. After the plant is 
set out in the plats it must be sprayed every day with kerosene 
emulsion. After the plants have been set out in the permanent 
beds it will be necessary to spray the plants with Paris green 
almost every day or the potato bugs will devour the plants in one 
day. The plants stand the winter very well, but are very often 
destroyed the second year by wire worms getting to the roots and 
the potato bugs seem to like the plant the second year even more 
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than they do the first year. If care is taken with the plants one is 


repaid with very beautiful specimens, but very much disappointed 


Fic 3. 


Hyoscyamus niger; first year’s growth, at The H. K. Mulford Co. Drug Farm, Glenolden, Pa., John 
A. Borneman, P. D., in charge. 


with the resulting assay, which very rarely comes above 0.06 
per cent. I do not think that it will pay to raise this plant unless 
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it is possible to bring the assay up to standard and getting a good 
price for the drug. 

Assay of the second year leaves. 
per cent. 


Mydriatic alkaloids 0,06 


CANNABIS SATIVA L., 


Cannabis sativa and Cannabis indica can be very readily cul- 
tivated. The seed can be sown in the cold frames or hotbeds, 
and when about four inches high can be set out at once in the field. 
The ground should be well mulched and not contain too much clay. 
The plants should be set out about three feet in the rows and four 
feet between the rows. The plants make a very rapid growth 
and often reach a height of about twelve feet in three months. 
The male plants should be removed, and the plant harvested about 
the time the seed develops. 


HypRASTIS CANADENSIS L. 


Propagation is best carried on by means of dividing the roots; 
the plant can be transplanted during spring or late in fall. I made 
my planting from the fresh roots during the month of May; plant- 
ing the rhizomes in the, shady woodland, which had previously 
been put in shape by removing all shrubbery and wild vegetation. 
The soil was very rich in decayed leaf mould. The rhizomes 
were cut in several pieces and then set in the ground in rows six 
inches each way, and the whole field covered with leaf mould. 
All the plants made a rapid growth and can be taken up during 
the fall of the second year and again be divided, so that in a few 
years I should have several acres of hydrastis plants. I think the 
best method of raising hydrastis would be by producing artificial 
shade; while that would be the most expensive way to begin, I 
think it would pay in the yield of hydrastis. I think that the plant 
which is raised in the woodland makes a very much slower growth 
and does not nearly assay so well as that raised under artificial 
shade. 

Hydrastis cultivation is very simple and all the plant requires 
is that it be kept free from weeds and grass; it does not require 
any cultivation to speak of, and can stand the winter very well. 
I think it would pay anyone to cultivate the drug as the price is 
advancing all the time. 
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PROGRESS IN PHARMACY. 


A QUARTERLY REVIEW OF SOME OF THE More INTERESTING 
LITERATURE RELATING TO PHARMACY AND 
MATERIA MEDICA. 


By M. I. Witsert, Washington, D. C. 


Prospective legislation is still attracting the attention of phar- 
macists in practically all sections of the country, and at the annual 
conventions of associations related to the various sections of the 
drug business considerable time was devoted to the discussion of 
legislative matters. 

In many of the states the legislatures will be in session during 
the coming winter and efforts will undoubtedly be made to bring 
about greater uniformity in the requirements embodied in the food 
and drug laws and probably in other legislation relating to or affect- 
ing the practice of pharmacy. This is indicated by the evidently 
growing appreciation of the frequently made statement that greater 
uniformity between National and State food and drug laws would 
be favorable to the more economical conduct of interstate business 
and several at least of the National organizations have placed them- 
selves on record as being in favor of greater uniformity in State and 
National legislation. 

Anti-narcotic legislation was also discussed quite extensively 
and many of the more influential members of the drug trade appear 
to appreciate the need for some form of regulation to regulate the 
interstate traffic in narcotic and habit forming drugs. That State 
legislation of this kind is becoming more satisfactory is evidenced 
by the phraseology of the laws recently enacted in Kentucky and 
in Maryland. Both of these laws are designed to include a greater 
number of narcotic substances than have been included heretofore. 

Another legislative subject that is attracting more than passing 
attention is the use and sale of methyl or wood alcohol. Two states, 
Rhode Island and New Jersey, have recently enacted laws forbidding 
the use of this substance in food or drink and otherwise safe- 
guarding its use. 

The passage by Congress of. the Sherley amendment to the Pure 
Food and Drug Act is generally considered to be a satisfactory solu- 
tion of the evident need of the National law and the amendment 
should tend to protect the honest manufacturer and dealer as well 


as the public. 
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INTERNATIONAL PHARMACEUTICAL FEDERATION.—The organiza- 
tion meeting of the federation was held at The Hague in September 
and the reported discussions promise that this organization is des- 
tined to be a factor in the future progress of pharmacy. The 
Pharmaceutical Journal (1912, v. 35, p. 481) points out that the 
Bulletin of the International Pharmaceutical Federation, which has 
now been issued, is a well printed book of 290 pages, containing the 
rules of the Federation and particulars concerning pharmacy in a 
number of countries. 

INTERNATIONAL CONGRESS OF PHARMACY.—The eleventh Inter- 
national Congress of Pharmacy is to be held at Scheveningen, a 
charming seaside resort, within easy walking distance of The Hague, 
so that the members of the Congress who prefer to do so may “ put 
up” at the latter city without any inconvenience. His Royal High- 
ness Prince Henry has consented to bestow his patronage on the 
Congress.—Pharm. J., 1912, v. 35, p. 313. 

The preliminary program, a pamphlet of 28 pages, indicates that 
the Congress has been planned on rather broad lines and is destined 
to attract members from all portions of the world. 

PHARMACEUTICAL EpucaTion.—An_ editorial (Chem. and 
Drug., 1912, v. 81, p. 300), in discussing pharmaceutical education, 
points out that degrees in pharmacy are granted by two British 
Universities—viz., Manchester and Glasgow—but so far few per- 
sons have availed themselves of the opportunity of becoming grad- 
uates of these institutions. 

CoLLEGE OF PHARMACY, AN EaArty.—Schelenz, Hermann, calls 
attention to a book by Alfred Poussier on the institution at Rouen 
in the beginning of the sixteenth century of a college of pharmacy 
and an analytical laboratory. This college was evidently the out- 
come of the inability or unwillingness of apothecaries to teach their 
apprentices and the general recognition that systematic instruction 
would be of advantage to them.—Pharm. Zentralh., 1912, v. 53, 
p. 1082. 

U. S. Pusric HeattH Service.—The Treasury Department 
bureau known formerly as the Marine Hospital Service and recently 
as the Public Health and Marine-Hospital Service has within the 
last month become, by virtue of a new legal provision, the United 
States Public Health Service. Its activities have so expanded in 
recent years that the care of the Marine hospitals has become but a 
minor part of them. The Public Health Service is one of the most 
prolific publishers among the Government bureaus and its publica- 
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tions are in active demand. Its weekly magazine, ‘“ Public Health 
Reports,” is in its 27th annual volume, and 89 articles from it have 
been separately printed in pamphlets known as “ separates.” Its 
bulletins from the Hygienic Laboratory number 84 and those from 
the Yellow Fever Institute 17. In the series called Public Health 
Bulletins there are 53 separate publications. The annual reports of 
the Service began in 1872.—Monthly Catalogue United States 
Public Documents No, 212, August, 1912, page 77. 

THE Drucs We Neep.—Osborne, Oliver T., in discussing the 
drugs that we need, points out that the physician could succeed with 
a remarkably few of the present official drugs. He states that a 
thorough knowledge of the pharmacologic activities of some drugs 
and of the pharmacologic uselessness of other drugs is now neces- 
sary in the preparation of the medical student. Having such knowl- 
edge, he will not make the mistakes long made in the use of drugs. 
Osborne believes that instruction in and examination on useless 
drugs only will be a cure for the mistake of using nostrums, proprie- 
taries, or even absurd and useless pharmacopceial preparations.— 
J. Am. Assoc., 1912, v. 59, pp. 1160-1163. 

Druc THERAPY.—Calvin, W. D., thinks that 95 per cent. of the 
practitioner’s drug therapy is done with fewer than ten drugs, and 
while he does not believe less in drug therapy than he did when he 
left college, he has much less confidence in most of the drugs of 
the Pharmacopoeia than he had at that time—J. Am. M. Assoc., 
IQI2, v. 59, p. 1164. 

MepicinEs, Use or.—Wilbert, M. I., in a report of the work of 
the Committee on Useful Remedies, points out that the present 
mistise of medicines has been designated as consisting of a series 
of vicious circles: Patent medicines are used by the laity because 
they are advertised by manufacturers, and they are advertised by 
manufacturers because they are used by the laity. The closely re- 
lated proprietary medicines are prescribed by physicians because 
they are advertised in medical journals, and they are advertised in 
medical journals because this leads to*their being prescribed by phy- 
sicians. Official remedies are official because they are endorsed by 
text-books, and are endorsed by text-books because they are official. 
J. Am. M. Assoc., 1912, v. 59, p. 1163. 

CouNCIL ON PHARMACY AND CHEMISTRY.—An editorial (J. Am. 
M. Assoc., 1912, v. 59, p. 291) points out that German physicians 
have finally come to recognize the evil connected with the proprietary 
medicine business and the extent to which this is a detriment to the 
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progress of medicine and have organized a German council on 
pharmacy and chemistry to be known as Die Arzneimittelkommis- 
sion des Kongresses fiir innere Medizin. The commission has col- 
lected from twenty-one of the most widely circulated German and 
Austrian medical journals about 1,000 advertisements of remedies, 
and after careful investigation has arranged them in three lists. 
(See Am. J. PHARM., September, 1912, p. 415). 

New REMEDIEs.—An unsigned article (Siidd. Apoth.-Ztg., 1912, 
v.52, p. 512) points out that the pharmaceutical laboratories of the 
Universities of Bonn, Giessen, G6ttingen, and Munich have con- 
tributed a number of communications on the examination of medi- 
cines and articles recommended for use as medicines. These com- 
munications have been printed in the pharmaceutical and medical 
journals and have no doubt contributed materially toward arousing 
an appreciation of the need for:reform in medical practices. 

PROPRIETARY MEDICINES.—In Great Britain the House of Com- 
mons Committee, appointed to inquire into the sale of patent and 
proprietary medicines and medical preparations and appliances, and 
advertisements relating thereto, is getting together a mass of evi- 
dence that will no doubt have a marked influence on the future 
development of the manufacture and sale of proprietary remedies 
in this country as well as in Great Britain. W. E. Dixon, in discus- 
sing some of the abuses of the proprietary trade at a recent hearing 
before this committee, stated that at the present time the medical 
profession and retail chemists are in many cases greatly fogged by 
the large number of proprietary names for one and the same sub- 
stance. Acetyl salicylic acid, for instance, is being sold under the 
names : aspirin, salacetin, saletin, xaxa, etc. The aryl arsenates have 
several names, such as atoxyl and soamin. Dixon thinks that one 
name only should be allowed to each substance.—Chem. and Drug., 
1912, v. 81, p. 690. 

TRADEMARKS.— Wickboldt, in discussing German trademark laws 
and the proposition of Rathenau to restrict trademarked names to 
one and declare this public property as soon as it becomes widely 
used, suggests that the government in granting a trademark also 
undertake to regulate the price of trademarked articles so as to pre- 
vent inordinate profits—Therap. Monatsh., 1912, v. 26, pp. 724-726. 

PATENT MeEpIctnE.—An editorial (Nat. Druggist, 1912, v. 42, 
pp. 414-415) calls attention to some census figures on patent medi- 
cine production to demonstrate that the long continued warfare that 
has been waged against the patent medicine business has served to 
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increase rather than diminish the volume of business done. The 
editorial states that the number of establishments engaged in the 
manufacture of patent and proprietary medicines in 1899 was 2,154, 
in 1904 2,777, and in 1909 3,642. The value of the products at the 
factories in 1899 was $88,791,000, in 1904, $117,436,000, and in 1909, 
$141,942,000. The figures as to value of products do not mean the 
total value at retail, but at the factory. Of course, some part of 
this great increase in value of products is occasioned by the higher 
cost of raw materials and of manufacture. 

MEDICINAL PLANT CWLTIVATION.—An editorial note (Pharm. 
J., 1912, v. 35, p. 313) states that medicinal plant cultivation is about 
to be undertaken on an extensive scale in Hungary, where labor of the 
kind required is cheap and other conditions appear to be favorable 
to the project. One of the prime movers in the matter is the Presi- 
dent of the Hungarian Pharmaceutical Society, and many manu- 
facturing chemists and pharmacists have identified themselves with 
the scheme. 

An unsigned article (Siidd. Apoth.-Ztg., 1912, v. 52, p. 505) 
calls attention to a report by Mitlacher on some recent experiences 
in the cultivation of medicinal plants. 

An editorial note (Pharm. J., 1912, v. 35, p. 363) discusses the 
possibility of improving drug plants by the employment of standard 
methods of breeding, such as the selection of seed and young plants, 
the isolation and testing of favorable varieties, the study of soil and 
climatic conditions, trials in hybridization, grafting, or other methods 
which might prove applicable. 

STERILIZATION.—Holz, Max, reviews the requirements made by 
the several Pharmacopeeias in regard to sterilization, and concludes 
that in connection with the preparation and sterilization of medicines 
there is still much to be done for hygiene.—Centr. Bakt. Parasitenk., 
1912,:v. 64, pp. 81-86. 

ALCOHOL, ANTISEPTIC PROPERTIES OF.—An unsigned article 
(Siidd. Apoth.-Ztg., 1912, v. 52, p. 631) points out that the fact that 
70 per cent. alcohol is more active as an antiseptic than either higher 
or lower concentrations is thought to be due to the peculiar action 
of this strength of alcohol on dried albumen. It has been found 
that only the moderate concentration changes albumen in the sense 
of a coagulation so that its faculty of swelling and dissolving in 
water is lost. Both the weaker and stronger concentrations are less 
active in this respect. 

GERMAN PHARMACOPa@IA.—The fifth edition of the German 
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Pharmacopeeia is still being actively discussed in the Pharmaceutical 
Journals of Germany and the Continent of Europe generally. While 
the tenor of this discussion is generally favorable it is nevertheless 
critical and designed to call attention to the several errors of omis- 
sion and of commission that are embodied in the Pharmacopeeia. 

TinctTureEs.—Richter, R., in discussing the tinctures of the Ph. 
Germ. V states that the practice of making tinctures by maceration 
has been retained in this pharmacopceia much to the surprise of 
German pharmacists who have repeatedly pointed out that percola- 
tion gives results that are more generally satisfactory than does 
maceration. He also points out the desirability of comminuting 
the several drugs at the time they are to be used rather than buying 
commercial powdered drugs. This is further emphasized by the 
impracticability of controlling the nature of the powdered drug. 
—Pharm. Zentralh., 1912, v. 53, pp. 1943-1946. 

WEIGHTS AND MEAsuRES.—An editorial (Pharm. J., 1912, v. 
35, p. 416) expresses the belief that metric weights and measures 
will probably never become established as an exclusive system in 
this country; they may not be used, in the immediate future, if 
ever, to any greater extent than obtains at the present. It is only 
in scientific literature where we find the system firmly placed on a 
practical basis. Clumsy and inconvenient as our British tables of 
weights and measures may sometimes be, there is absolutely no sub- 
stantial sign of their giving way to the attacks made on them by 
advocates of the metric system. 

ACETYLSALICYLIC Acip.—Anderson, H. B.: (Canadian Pract. 
and Rev., September), cites two cases of angioneurotic eruption due 
to acetylsalicylic acid. Both patients suffered with slight digestive 
disturbances and constipation, but were otherwise quite healthy. 
The administration of acetylsalicylic acid in 5 grain doses was 
promptly followed by a marked generalized urticarial eruption. The 
itching was intense, the lips swollen and in one case the face was so 
swollen as to close the eyes.—J. Am. M. Assoc., 1912, v. 59, p. 1470. 

ALCOHOL-GLYCERIN.—Do6rken, Fritz, suggests the use of equal 
parts of alcohol and glycerin as a wet dressing in place of lead water 
and laudanum, solution of aluminum acetate and other similar prep- 
arations. He thinks that the alcohol and glycerin preparation is 
more cleanly and in many ways more satisfactory than any of the 
other commonly used wet dressings. The preparation is strongly 
antiphlogistic and comparatively non-irritating.—Therap. Monatsh., 
1912, v. 26, pp. 711-721. 
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ALENDRIN.—Alendrin, the carbaminic acid ester of aa-dichloriso- 
propylalcohol, occurs as white odorless crystals that melt at 82°, is 
slightly soluble in alcohol and readily soluble in other organic sol- 
vents and in fatty oils —Siidd. Apoth.-Ztg., 1912, v. 52, p. 605. 

ALLANTOIN.—An oxidation product of uric acid; occurs as 
colorless crystals that melt at 226°. Allantoin is readily soluble in 
hot water or in alcohol.—Siidd. Apoth.-Ztg., 1912, v. 52, p. 605. 

ANTIKAMNIA.—An editorial (J. Am, M. Assoc., 112, v. 59, p. 
1550) calls renewed attention to the claim that antikamnia sold in 
Great Britain has a different formula from the antikamnia sold in 
the United States, and reports that a package of antikamnia recently 
purchased in Great Britain, on examination, was found to contain 
acetanilid. 

ApioL_.—Lutz and Oudin (Annales des Falsifications) think that, 
where possible, green apiols should be rejected in preference to 
yellow apiols prepared by saponification or apiolines decolorized by 
animal charcoal.—Chem. and Drug., 1912, v. 81, p. 686. 

ARTIFICIAL MiLtk.—An editorial note (Pharm. J., 1912, v. 35, 
p. 482) points out that milk from soya beans is a product which 
may be used on an extensiye scale in the near future. Nearly all the 
daily papers are devoting paragraphs to descriptions of the produc- 
tion of an “ artificial milk made by machinery.” The new milk is 
described as a “synthetic product composed from cereals and 
water. The fat of the soya bean is a considerable ingredient, and 
other fats, as well as beet sugar, enter into it.’”’ It can be made as 
thick as desired and the ordinary “family milk” brand of this 
product is said to be 15 per cent. more nutritious than the best 
cow’s milk, and it could be sold profitably at threepence per quart. 

ASAFETIDA.—Koenig, Paul, discusses the varied uses for asa- 
fetida in Egypt and points out that it is one of the popular remedies 
for increasing the weight of females and is generally believed to be 
valuable as an insecticide ——Siidd. Apoth.-Ztg., 1912, v. 52, p. 497. 

Bufagin is the name applied by Abel and Macht to a secretion 
of the parotid gland of the toad, Bufo agua; this substance has a 
digitalis-like action. Clinical experiments have as yet not been 
reported.—Siidd, Apoth.-Ztg., 1911, v. 52, p. 605. 

CaLcIUM GLYCEROPHOSPHATE, Poor QuALITy oF.—Puckner, 
W. A., in reporting on five samples of this article, points out that 
none of the specimens examined complied with the generally ac- 
cepted requirements for solubility in water, and that those which 
were most nearly soluble were such as contained considerable quan- 
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tities of an organic acid—J. Am. M. Assoc., 1912, v. 59, pp. 
134-135. 

CALCIUM PHENOLSULPHONATE, NATURE OF COMMERCIAL.— 
Puckner, W. A., reports that, although calcium phenolsulphonate is 
a distinct chemical substance and is sold by several manufacturers 
of chemicals, examination showed that the several brands differed 
considerably in composition and were unsatisfactory as to purity. 
—J, Am. M. Assoc., 1912, v. 59, p. 1157. 

CaMPHOR.—An editorial note (Pharm. J., 1912, v. 35, p. 363) 
points out that the distillation of camphor from leaves is to be com- 
menced on a practical scale in Formosa. Experiments have been 
carried on for five years, and it has been found that the best results 
are obtained from the use of the leaves only, branches not being 
cut. The export of camphor from.Formosa last year showed a. 
decrease of nearly nine hundred thousand pounds. The largest pur- 
chaser was Germany, which took four times as much as the United 
Kingdom. 

CAMPHOR, PoIsoNING By.—An abstract (from Zentralbl. f. 
Gyndcologie) calls attention to a fatal case of poisoning from the 
use of camphorated oil in the peritoneal cavity.—Siidd, Apoth.-Ztg., 
1912, v. 52, p. 538. 

CANNABIS INDICA.—Xrayser II points out that cannabis indica 
has fallen greatly into disuse in Great Britain, and it now matters 
little whether the drug is produced in Asia, Africa or America. 
Quite possibly this lack of interest has been brought about by our 
failure to ensure that our preparations are always active—Chem., 
and Drug., 1912, v. 81, p. 547. 

CHAVOSOL is the methyl ether of chavicol, which may also be 
described as para-allyl-phenol, C,H,C,OH. It is a fragrant aro- 
matic liquid, having a powerful bactericidal action, and is being 
introduced as a disinfectant for dental work.—Pharm. J., 1912, v. 
35, Pp. 298. 

CrncHona.—Horper, D., in a discussion on the introduction of 
cinchona into Java, states that Hasskarl in 1852 introduced 500 
Calisaya seedlings from South America.—Siidd. Apoth.-Ztg., 1912, 
V. 52, P. 454. 

CocaInE.—An editorial note (Pharm. J., 1912, v. 35, p. 363) 
points out that the use of cocaine in India is becoming a very serious 
evil, the natives having acquired the cocaine habit. In order to 
strengthen the hands of the Excise department, the Bombay Govern- 
ment has introduced an amendment of the existing law designed 
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to check the illicit importation of cocaine, and giving officers the 
power to secure surety bonds from the accused charged with an 
offence ; the amendment also enables a magistrate to impose a term 
up to two years’ imprisonment, and a fine of Rs. 4,000. 

CorFEE.—An abstract presents a compilation of the per capita 
consumption of coffee in the several countries. This varies from 
15.12 pounds in Holland, 1.33 in the United States, 5.80 in Ger- 
many, to 0.65 pounds in England. The extremely low consumption 
in England is thought to be due to the exceptionally large consump- 
tion of tea.—Siidd. Apoth.-Ztg., 1912, v. 52, p. 539. 

DiGITALIs.—Weiss, E. (Oesterr. Sanititswesen, Beilage zu 
No. 22, v. 30, 1912), presents a comprehensive report on a compara- 
tive study of preparations of digitalis. He concludes that the most 
active and most reliable form of digitalis preparation is a freshly 
made infusion. The precaution should be observed to use a reliable 
drug, to have the infusion freshly prepared and not to use the in- 
fusion after it is 12 hours old.—Schweiz. Wchnschr, f. Chem. u. 
Pharm., 1912, v. 50, pp. 486-488. 

DioraDIN.—A report of the Council on Pharmacy and Chemistry 
of the American Medical Association, in reviewing the claims made 
in regard to the composition of this product, points out that they 
have been largely vague statements and contradictions which arouse 
a feeling of uncertainty and lack of confidence. Until this uncer- 
tainty is cleared away, dioradin is not eligible for inclusion in New 
and Non-Official Remedies.—J. Am. M. Assoc., 1912, v. 59, pp. 
1556-1558. 

HEXxAL.—This is the name applied to hexalmethylenetetramine 
sulpho-salicylate which occurs as white crystals that are readily 
soluble in water but more difficultly soluble in alcohol or ether; 
on heating to about 45° a distinct odor of formaldehyde is pro- 
duced. Hexal is recommended as a urinary antiseptic to be given 
in doses of I gram 3 to 6 times a day.—Siidd. Apoth.-Ztg., 1912, 
v. 52, p. 605. 

KERATIN, Poor QUALITY OF COMMERCIAL.—Puckner, W. A., 
reports that a sample of keratin examined by him was found to be 
almost completely (98.73 per cent.) soluble in hydrochloric acid- 
pepsin solution, and apparently no satisfactory product is being 
marketed at the present time.—J. Am. M. Assoc., 1912, v. 59, p. 1157. 

MAGNESIUM PEROXIDE, DEGREE OF Purity oFr.—Puckner, W. 
A., reports that while MgO, is advanced as a chemical formula for 
magnesium peroxide, examination in the laboratory showed that 
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the several commercial brands contain only 12.17 to 25.18 per cent. 
of real magnesium peroxide—J, Am. M. Assoc., 1912, v. 59, pp. 
1157-1158. 

MENTHA P1peritaA.—Mossler, G. (Pharm. Post), reports a num- 
ber of experiments in the cultivation of peppermint. He found 
that the use of ordinary stable manure increased the yield of oil 10 
per cent. Artificial fertilizers like potassium nitrate or potash had 
little or no influence.—Siidd. Apoth.-Ztg., 1912, v. 52, p. 550. 

MENTHOL.—An editorial (Chem. and Drug., 1912, v. 81, p. 614) 
points out that the rapidly increasing use of menthol in Europe and 
the United States is leaving but a narrow margin between consump- 
tion and production. In the United States, for instance, the imports 
of menthol have increased from 20,183 pounds in 1908 to 50,533 
pounds in 1911. The reputed value of the amount imported has 
increased from $33,240 in 1908 to $122,977 in IQITI. 

MERJODIN.—Merjodin is the name applied to the diiodpara- 
phenol-sulphonate of mercury. It has been recommended as a re- 
liable anti-syphilitic in secondary and tertiary lesions.—Siidd. A poth.- 
Ztg., 1912, v. 52, p. 605. 

PyrRAMIDON.—An editorial (J. Am. M. Assoc., 1912, v. 59, pp. 
461-462) calls attention to the advertisements in newspapers of a 
new “headache cure,” the advertising slogan of which is that it 
“contains no acetanilid or phenacetin.” The name of the prepara- 
tion is midol, and on examination it was found to depend essentially 
on pyramidon for its therapeutic effects. A second preparation of 
the patent medicine type in which pyramidon is the essential drug, 
is nurito. A quantitative examination indicates that the composition 
of nurito is essentially as follows: milk sugar, 34 per cent.; phenol- 
phthalein, 6 per cent.; and pyramidon, 60 per cent. 

QuININE, Use or.—An unsigned note (Chem. and Drug., 1912, 
v. 81, p. 498) points out that while quinine has long been a staple 
product of importation into the United States, no marked growth in 
its imports has occurred in the last quarter of a century. In 1882, 
for example, over 5 million Ib. of cinchona bark was imported; 
in 1892, 3% million lb.; in 1902, 334 million lb.; and in 1912 the 
imports will probably be about 3% million lb. In 1882 the imports 
of quinine and the various salts of quinine amounted to 795,000 oz. ; 
in 1884, 1% million oz.; in 1892, 256 million oz.; in 1902, 
25% million oz.; while the rate of importation in the nine months of 
the current fiscal year for which figures are at hand point to a total 
of about 3 million oz. in the twelve months ending with June. 
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QUININE TANNATE, QUALITY OF COMMERCIAL.—Puckner, W. 
A., reports that while quinine tannate is official in most foreign 
pharmacopeeias, and is required to contain not less than 30 per cent. 
of anhydrous quinine alkaloid, examination of the commercial prod- 
ucts available in this country showed them to be of only fairly good 
quality. One sample contained about g per cent. of uncombined 
alkaloid and, consequently, was bitter and unfit for use—J. Am. M., 
Assoc., 1912, Vv. 59, p. 1158. 

SANTONIN.—An editorial note (Pharm J., 1912, v. 35, p. 313) 
calls attention to the steady advance in the price of santonin, which, 
at the present quotation, is more than double the price of silver, 
and about twenty-five times the price at which the glucoside could 
at one time be bought. It is also curious to note that so far from the 
high price checking the consumption of santonin, the’ demand has 
actually increased with the advancing prices. 

TANNAPHTHOL.—Tannaphthol is the name applied to a conden- 
sation product of tannin albuminate and benzonaphthol. It is being 
used as an astringent in diarrhoea in doses of 0.5 to 1 Gm. Also 
used as an antiseptic powder.—Siidd. Apoth.-Ztg., 1912, v. 52, 
p. 605. 

TRAGACANTH.—Fromme, G. (Cesar & Loretz, Jahres-Ber., 
1912, pp. 89-91), found the borax test referred to by Fuller (Ayn. 
J. Pharm., 1912, v. 84, pp. 155-158) to be misleading. Samples of 
tragacanth that were known to contain Indian gum did not respond 
to the test, while samples of genuine tragacanth were found to 
yield a jelly that even when treated with solution of borax for the 
required time did not become sufficiently liquid to pour. 

VERONAL.—A reply to a query states that like other hypnotics, 
veronal may lead to the formation of a habit, but there is as yet 
practically no literature on the subject—J..dm. M. Assoc., 1912, 
v. 59, p. 1392. 

In an inquest on the body of a woman, who died as the result of 
taking an overdose of veronal, the jury in returning a verdict of 
“ Death from misadventure,” added a rider to the effect that the 
indiscriminate sale of veronal should be checked.—Pharm. J., 1912, 
v. 35, p. 328. 

ZINC PERMANGANATE, NATURE OF.—Puckner, W. A., reports 
that zinc permanganate as found on the market was found to vary 
considerably. While the best specimens contained as high as 97 
per cent. of the theoretical amount, others contained but about 73 
per cent.—J. Am. M. Assoc., 1912, v. 59, p. 1158. 
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NOTES ON ELIXIR FERRI, QUININZE ET STRYCHNINZE 
PHOSPHATUM U.S.P. AND’ AN IMPROVED 
FORMULA. 


By W. L. Cuirre, Philadelphia. 


The present U. S. P. formula for the elixir of iron, quinine 
and strychnine phosphates, appears to be unnecessarily complicated 
in technique and quite liable to yield unsatisfactory results in the 
hands of other than skilful pharmacists. 

As the chemical necessity exists for the use of an intervening 
solvent it appears to the writer that the use of an alkaline phosphate 
that is stable in character like phosphate of soda would be more 
in accord with the title and formula and very much simpler in 
detail than the ammonium acetate in use at present. 

The phosphate of quinine is also present to nearly the limit 
of solubility and in constructing the proposed formula it was 
deemed wise to take advantage of the well-known action of the 
organic acids, like lactic acid, which exert upon the solubility of 
the alkaloidal phosphates a similar influence to that upon the earthy 
phosphates. 

The simplified formula and process based upon these premises 
is as follows: 


Aromatic elixir q. s. to make.............. 1000. ¢.c 


Dissolve the quinine and strychnine in the alcohol and add the 
phosphoric acid; stir until a magma is formed and then add the 
lactic acid, stirring until solution is effected; to this solution add 
700 c.c. of aromatic elixir. 

Dissolve the soluble ferric phosphate and the phosphate of soda 
in the hot distilled water; add this solution to that previously made 
and enough aromatic elixir to make 1000 c.c. 

The. result is a bright clear yellow green elixir that possesses 
every desirable feature from a physical and chemical point of view 
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and can be made in a few minutes without special manipulation. 
It contains the same dosage of all active ingredients as the present 
U. S. P. preparation. 


BOOK REVIEW. 


OUTLINE OF CoursEs IN Botany, Microscopy, AND PHARMA- 
coGNosy. Henry Kraemer. Philadelphia and London: J. B. 
Lippincott Company. 

Although this pamphlet of 50 large 8vo pages is primarily 
designed to facilitate instruction in Botany and Pharmacognosy in 
Colleges and Schools of Pharmacy it also presents exceptional 
possibilities for home study on matters relating to pharmacognosy. 
With the rapidly increasing need for better knowledge regarding 
the structural characteristics of the more important drugs and with 
the evident probability that structural characteristics of drugs and 
the appearance of powdered drugs under the microscope will be 
described at some length in the coming edition of the Pharmacopceia 
of the United States there is every indication that the pharmacist 
who wishes to maintain his position must be thoroughly conversant 
with the microscope and its possible uses. For the student who is 
desirous of reviewing the work that he has had in the college of 
pharmacy and for the pharmacist who is desirous of preparing 
himself for the requirements of the very near future this pamphlet 
offers opportunities not readily found elsewhere. For the practical 
development of a course of home study it would be desirable to 
have a set of authentic type drugs and a collection of permanent 
microscopic slides for control. Arrangements could no doubt be 
made for supplying the necessary materials and with such an 
equipment any pharmacist should be able to prepare himself for 
the very much higher requirements that he will be obliged to comply 
with on the publication of the U. S. P. IX. M. I. W. 


THE DETERIORATION OF DRUGS. 


The investigations of Hale? on digitalis, of Edmunds and Hale? 
on ergot, and Dohme* on calabar bean, coca and aconite, have 
revealed the facts that many drug preparations deteriorate, and that 


~ 1 Referred to editorially in The Journal A. M. A., April 22, rort, p. 1198. 
* Referred to editorially in The Journal A. M. A., March 9, 1912, p. 705. 
Dohme, A. R. L.: Am. Druggist, 1900, lv, 37. 
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drugs are often several years old when they reach the patient. 
These facts have been emphasized, also, through a report of the 
Council on Pharmacy and Chemistry, dealing with the testing of 
epinephrin solutions in which the Council recommends that ‘“ manu- 
facturers stamp the age of manufacture on the container, to guard. 
against samples which are obviously overaged.” Naturally some 
manufacturers have asserted that the reported deterioration is 
accidental, or have tried to put the blame on the pharmacist. Some 
have shifted their previous claims as to strength in such a way 
as to avoid responsibility. Some firms, however, instead of attempt- 
ing to dodge responsibility, are doing what ought to be done, and 
indicate the date of manufacture on the label of those preparations 
which are prone to deterioration. This, for instance, has been 
done by Fairchild Bros. & Foster for their Lactic Bacillary Tablets 
(N. N. R. Supplement, 1912, p. 5); by Hynson, Westcott & Co. 
in the case of their Bulgara Tablets (N. N. R., 1912, p. 127) and 
by the H. K. Mulford Co. for their Cornutol (N. N. R. Supplement, 
1912, p. 2) and Digitol (N. N. R. Supplement, 1912, p. 3). A 
serious attempt to overcome deterioration has been made in a 
recent report by Pittenger and Vanderkleed,* of the scientific staff 
of the H. K. Mulford Co., on methods for the preservation of 
fluidextract of ergot. They found that a fluidextract of ergot, put 
up in hermetically sealed vials, kept its strength for a year without 
the least change. 

While most pharmaceutical houses appear indifferent to the de- 
mands of modern medicine, there are signs, nevertheless, that 
scientific pharmacy is making headway.—Jour. A. M. Assoc., 
Sept. 21, 1912, p. 959. 


SCAMMONY ROOT AND SCAMMONY RESIN. 


From the results of the investigations by Power and 
Rogerson (Trans. Chem. Soc., vol. 101, 1912, pp. 389-412) it will 
be seen that the resins obtained from scammony root and from the 
gum-resin known as scammony, although similar in their general 
characters, are not perfectly identical. On the other hand, a com- 


Pittenger, P, S., hited, Pharm. Assn., 
1912, i, 700. 
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parison of the resin from scammony root with that obtained from 
the root of /pomoea orizabensis (Ibid., p. 1) shows that these two 
products differ very considerably in their composition. Both of 
these resins are exceedingly complex in character, but consist to a 
-large extent of the glucosides and methylpentosides of jalapinolic 
acid, C,;H,;,(QOH)CO,H, and its methyl ester. Whilst, however, 
the methylpentose obtained by the hydrolysis of the resin from 
scammony root appears to be identical with rhamnose, that from 
the resin of [pomoea orizabensis yields a crystalline tetra-acetyl 
derivative, which had not heretofore been described. The resin 
from the last-mentioned source contained, among other substances, 
small amounts of hentriacontane, C,,H,,, and cetyl alcohol, C,,H,,O, 
which were not present in the resin from scammony root, and, 
furthermore, very marked differences were observed in extracting 
both the crude resins and the products of their alkaline hydrolysis 
with various solvents. It is not to be expected, however, that 
products of this nature would be uniform in composition, and the 
differences which have now been observed to exist between them 
may not be constant, or such as appreciably to influence their — 
therapeutic value. 

In view of the complexity of the above-mentioned resins, it is 
evident that they cannot be represented by chemical formule, a 
fact which they had previously indicated in connection with the 
investigation of jalap resin (J. Amer. Chem. Soc., 1910, 32, 112). 
The names by which the resins now under consideration have 
heretofore been designated, such as “ jalapin’’ or “ scammonin,” 
with the assumption that they were individual substances, should, 
therefore, also be discarded. 


THE “ WELLCOME” PHOTOGRAPHIC EXposURE RECORD AND 
Diary, 1913.—Within its closely packed pages this book contains 
a surprising number of useful and practical paragraphs for the field, 
the dark room and the studio. Among the most novel features are 
the descriptions of new methods of toning prints green and blue, 
by the use of “Tabloid” toners which act selectively, leaving 
the high lights only faintly colored. There are also some interesting 
new notes on the technique of color photography, and on modern 
methods in development, 
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Our Extra Select Powders 


EACH ARTICLE ASSAYED 
AND STANDARDIZED 


Powe 


4 Cephaelis Ipecacuanha. 


Packed in 5 Ib. Sealed Paper Bags 


Insect Powder from Prime Closed Flowers 


They are powdered from the choicest materials with the greatest care, labelled 
with the otanical, common, French and German names; also the medical proper- 
ties and formulas for preparations in which the powders may be used. Are put 
up in sealed tin cans of one pound each, and 


NEVER OBTAINABLE IN BULK 


ALLAIRE, WOODWARD & CO. 


Pharmaceutical Chemists and Drug Millers 
PEORIA, ILLINOIS 


ONE POUND STRICTLY c RC 
i 
| ERED IPECA 
Bain; 
| 
i 
i 
i 


Am. J. Ph.] 3 


[December, 1912 


Talcum 
Violet No. 17 


The Handsomest Packages of 


10, 15, and 25c sellers 
2144-0z. round, 4-0z. oval, 8-oz. dome top, 1-lb. canisters 


SOFT, WHITE, VELVETY POWDER 
NICELY PERFUMED 


Your name on label advertising yourself 
Prices to make you 100% profit 


Send for sample 


HENRY K. WAMPOLE G&G CO. 


Incorporated 


Manufacturing Pharmacists 


Powder 
Rose No. 20 


Philadelphia, U. S. A. 


FINE 
PHARMACEUTICALS 
in 
‘TABLOID’ ‘VAPOROLE’ 

(Trade Mark) (Trade Mark) 
*‘SOLOID’ “WELLCOME’ 
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Boston, Mass.—Eastern Drug Co. 
Chicago, lil._—E. H. Buehler 

Depots in all chies cities in U.S.A. and Canada 


tte 
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The Hoffmann-LaRoche 
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Powers-Weightman-Rosengarten Co. 


POTASSIUM 
IODIDE 


CRYSTALS OR GRANULAR 


Marketed in Bottles, Cans and Boxes. 


We recommend that it be ordered in original 
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with the suggestion of the U.S. P. 


SPECIFY P-W-R TO JOBBERS 


BISMUTH 
SUBNITRATE 


WHITE BULKY TASTELESS 


We invite critical examination and comparison of 
OUR product on the part of the PHYSICIAN, 
PHARMACIST or DERMATOLOGIST. 


Original. Packages Supplied by Jobbers Throughout the U. S. 


| 
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S. K. & F. Co’s Tubes of 
Concentrated Nitrous Ether 


Each tube makes a pint of 
U. S. P. Spirit of Nitrous Ether 


PAT. APPLIED FOR 


NOTE OUR NEW PATENTED BAG COVER 


Protects the handler from flying glass 
should tube be accidentally exploded. 
Avoid danger—Specity S.K.&F.Co’s Tubes 


SMITH, KLINE & FRENCH CO., PHILADELPHIA, PA. 


Bottle Stoppers, 


RENNET. 


This article coagulates Milk without 
previous preparation, being most 
convenient for making 


JUNKET, OR CURDS AND WHEY 


Collapsible Tubes, 
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and by the manufac- 
urer. 


JAMES T. SHINN, 
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COCAINE 
CODEINE 
MORPHINE 


unexcelled in quality and obtainable from jobbers at lowest 


of our great staples 


prices. 


SPECIFY “M. C. W.” 


Mallinckrodt Chemical Works 


ST. LOUIS NEW YORK 


1837 ROBERT SHOEMAKER & CO. 1912 


N. E. CORNER FOURTH AND RACE STREETS, PHILADELPHIA 


MANUFACTURERS OF STRICTLY PURE 


POWDERED DRUGS AND SPICES 


The best crude goods only are used, and each article prepared in our own mills with 
the most scrupulous care. Crushed, ground, and finely powdered drugs to meet the require- 
ments of the t educated, conscientious pharmacist. 


LUCCA 
CREAM OLIVE OIL 


Having, for the past forty years, been importing.our olive oil, we 
have had opportunities, by correspondence as well as a personal visit, 
to ascertain the best source to obtain our supply, and for the above 
time have imported from the same producer, and it has always been 
satisfactory. 

There are four grades of table oil imported; we import only 

the oil known as ‘‘ CREAM,”’ which is the highest grade. 


Our oil is ‘‘ Guaranteed by Robert Shoemaker & Co., under the 
Food and Drugs Act, June 30th, 1906, No. 1006.”’ 


Imported by ROBERT SHOEMAKER & CO., Philadelphia, Pa. 
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Products that every pharmacist 
should be prepared to dispense. 


ERE is a group of scientific medicinal preparations+-products of merit and repu- 

tation—products that are seasonable; that are prescribed or administered by 

the most advanced physicians in the world. We are promoting them now among 
the entire medical profession of America. 


PITUITRIN - One of the most notable of recent additions to the materia med- 
¢ ica. Of inestimable value in difficult childbirth. As a correct- 


ive of uterine inertia it is believed to be without a rival. 


Glaseptic ampoules of 1 Cc. (12 ampoules in a package) ; also ounce vials. 


BACTERIAL VACCINES: Shick are coming into general une by 
physicians and which we are able to supply at very moderate prices. A com- 


plete list will be sent to any pharmacist on receipt of request. 


Graduated syringe containers and rubber-stoppered glass bulbs. 


PHYLACOGEN « A group of medicinal agents that are attracting marked 

¢ attention throughout the medical world. Four products 

now ready: Rheumatism Phylacogen, Gonorrheal Phylacogen, Erysipelas Phy- 
lacogen and Mixed Infection Phylacogen. 


Sealed glass vials of 10 Cc. each. 


CONCENTRATEDANTIDIPHTHERIC SERUM (Globulin) 


Antitoxin that is in universal demand by the medical profession. Salable 
wherever diphtheria prevails. As staple in its season as any food product. 


Syringe containers of 500, 1000, 2000, 3000, 4000, 5000, 7500 and 10,000 units. 


SYRUP COCILLANA COMPOUND: pai 
table, elegant. The most widely prescribed cough syrup in the world. A 
steady seller throughout the season of coughs and colds. 


Pint, 5-pint and gallon bottles. 


> > 


These products should be in every retail pharmacy. If they are not in your phar- 
macy you are undoubtedly missing a lot of good business. 


PARKE, DAVIS & CO. 
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DISTILLED WATER 
2 Cents oe Gallon 


Stokes Automatic Gas-heated Water 
Still is guaranteed to do this 


Price only $18.00 


WRITE FOR CIRCULAR A-I TO 


: F. J. STOKES MACHINE CO. 


17th and Cambria Streets Philadelphia 


ESSENTIAL OILS 


PURITY Standard of QUALITY 


FRITZSCHE BROTHERS 
NEW YORK 


Branch of SCHIMMEL & CO. 


Germany 
Founded - 1829 


POLLANTIN for Hay Fever 
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State. 


Alabama, 
Arizona, 
Arkansas, 
California, 
Colorado, 
Connecticut, 
Delaware, 
District of Columbia, 
Florida, 
Georgia, 
Hawaii, 

Idaho, 

Illinois, 
Indiana, 

Iowa, 

Kansas, 
Kentucky, 
Louisiana, 
Maine, 
Maryland, 
Massachusetts, 
Michigan, 
Minnesota, 
Mississippi, 
Missouri, 
Montana, 
Nebraska, 
Nevada, 

New Hampshire, 
New Jersey, 
New Mexico, 
New York, 
North Carolina, 
North Dakota, 
Ohio, 
Oklahoma, 
Oregon, 
Pennsylvania, 
Philippine Islands, 
Porto Rico, 
Rhode Island, 
South Carolina, 
South Dakota, 
Tennessee, 
Texas, 

Utah, 


Vermont, 
Virginia, 
Washington, 
West Virginia, 
Wisconsin, 
Wyoming, 


Name of Secretary. 


E. P. Galt, 

A. G. Hulett, 

J. F. Dowdy, 
Louis Zeh, 

S. L. Bresler, 

J. A. Leverty, 

J. O. Bosley, 

S. L. Hilton, 

D. W. Ramsaur, 
C. D. Jordan, 

A. J. Gignoux, 

T. M. Starrh, 

F. C. Dodds, 

W. H. Fogas 

E. J. Moore, 

W. E. Sherriff, 

J. W. Gayle, 

G. Leeman, 

F. T. Crane, 
Ephraim Bacon, 

P. J. McCormick, 
John J. Campbell, 
E. A. Tupper, 

W. W. Ellis, . 

C. E. Zinn, 

Emil Storz, 

H. Lock, 

J. M. Taber, 

A. S. Wetherill, 

H. A. Jorden, 

A. J. Fischer, 

W. L. Bradt, 

F. W. Hancock, 
W. S. Parker, 

F. H. King, 

J.C. Burton, 

Kittie W. Harbord, 
L. L. Walton, 

E. M. Chervenha, 
J. J. Monclova, 
J. E. Brennan, 
F. M. Smith, 
E. C. Bent, 
Ira B. Clark, 


W. H. Dayton, 

D. F. Davis, 

T. A. Miller, 
James, Lee, 

A. Walker, 
Edward Williams, 
C Gunnell, 


Address. 
Selma. 
Phoenix. 
Little Rock. 
San Francisco. 
Denver. 
Bridgeport. 
Newark. 
Washington. 
Palatka. 
Monticello. 
Honolulu. 
Shoshone. 
Springfield. 
Mt. Vernon. 
Des Moines. 
Ellsworth, 
Frankfort. 
New Orleans. 
Machias. 
Roland Park. 
Cambridge. 
Pigeon. 
Minneapolis. 
Fayette. 
Kansas City. 
Helena. 
Central City. 
Elko. 
Exeter. 
Bridgeton. 
Santa Fé. 
Albany. 
Oxford. 
Lisbon. 
Delphos. 
Stroud. 
Salem. 
Williamsport. 
Manilla. 

Rio Piedros. 
Pawtucket. 
Charleston. 
Dell Rapids. 
Nashville. 
Gonzales. 
Salt Lake. 
Barre. 
Richmond. 
Seattle. 
Sutton. 
Madison. 
Evanston. 
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The Mulford Bacterins 


The Mulford Bacterins (Bacterial Vaccines) for therapeutic use are 
supplied in packages containing 4 aseptic, glass syringes, ready for im- 
mediate use, labeled A, B, C and D, respectively. 


The number of killed bacteria contained in syringe B is double the contents of syringe A; syringe C 
is double the contents of syringe B; syringe D is double the contents of syringe C. 


Each syringe is graduated into fifths, so that any divided dose of the 
contained bacterin may be instantly measured. 


THE MULFORD BACTERIN SYRINGE 
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LIST OF BACTERINS 


(Bacterial Vaccines) 


Acne Bacterin (Acne Vaccine) in 4 syringes. A contains 25, B 50, C 100, D 200 million killed bacteria. 

Coli Bacterin (B. Coli Vaccine) in 4 syringes. A contains 50, B 100, C 200, D 400 million killed bacteria. 

Influenza Bacterin (Influenza Vaccine Mixed) See price-list for bacterial contents. 

peey Bastestn (Gonococcic Vaccine) in 4 syringes. A contains 50, B 100, C 200, D 400 million killed 
acteria. 

Neisser Bacterin Mixed (Gonococcic Vaccine Mixed) See price-list for bacterial contents. 

en Sasterta (Pneumococcic Vaccine) in 4 syringes. A contains 50, B 100, C 200, D 400 million killed 
acteria. 

Pneumo-Bacterin Mixed (Pneumococcic Vaccine Mixed) See price-list for bacterial contents. 

oo i aaa (Scarlet Fever Vaccine) in 4 syringes. A contains 50, B 100, C 200,D 400 million killed 
acteria. 

Staphylo-Bacterin (Staphylococcic Vaccine) in 4 syringes. A contains 250, B 500, C 1000, D 2000 million 

killed bacteria. 


Staphylo-Bacterin Mixed (Staphylococcic Vaccine Mixed) See price-list for bacterial contents. 
Staphylo-Acne Bacterin (Staphylo-Acne Vaccine) See price-list for bacterial contents. 
Staphylo-Albus Bacterin (Staphylo-Albus Vaccine) in 4 syringes. A contains 250, B 500, C 1000, D 2000 
million killed bacteria. 
Staphylo-Aureus Bacterin (Staphylo-Aureus Vaccine) in 4 syringes. A contains 250, B 500, C1000, D 2000 
million killed bacteria. 
Staphylo-Strepto-Bacterin Mixed. See price-list for bacterial contents. 
a, (Streptococcic Vaccine) in 4 syringes. A contains 50, B 100, C 200, D 400 million killed 
acteria. 
m— (Typhoid Vaccine) in 4 syringes. A contains 125, B 250, C 500, D 1000 million killed 
ria. 


PRICE.—Therapeutic package, 4 syringes (A, B, C and D) to each pkg. $2.00 
Single “D” syringes of any Bacterin ........ 


Mulford Bacterins (Bacterial Vaccines) for immunizing or prophylactic 
use are supplied in packages containing 3 aseptic, glass syringes. 


Cholera Bacterin (Cholera Vaccine) in 3 syringes containing 500, 1000, 1000 million killed spirilla. 
Meningo-Bacterin (Meningococcus Vaccine) in 3 syringes containing 500, 1000, 1000 million killed bacteria. 
Scariatina Bacterin, immunizing, (Scarlet Fever Vaccine) in 3 syringes containing 250, 500, 1000 million 
killed streptococci. 
puho-Bacterta, immunizing, (Typhoid Vaccine) in 3 syringes containing 500, 1000, 1000 million killed 
acteria. 
Typho-Bacterin Mixed (Typhoid Vaccine Mixed). See price-list for bacterial contents. 


PRICE.—For Immunizing and Prophylactic Use (3 syringes to pkg.) $1.50 


H. K. Mulford Co., Chemists, Philadelphia 


New York St. Louis New Orleans Minneapolis Seattle 
Chicago Atlanta Kansas City San Francisco Toronto 


| 
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$5 
Brings Oliver Typewriter 


Send $5 for The Oliver Typewriter—the machine will come 
a-flying. The newest Model—No. 5—the regular $100 Machine 
—with no extra charge for Printype. 

For the price of a good fountain pen you secure the World’s Greatest 
Typewriter. You can pay the balance at the rate of 17 cents a day. 

This irresistible ‘‘ $5 offer”’ is sweeping everything before it. The era of 
universal typewriting is coming. The triumph of the typewriter over primi- 
tive pen-and-ink has been brought about by the same machine that intro- 
duced visible writing. 


OLIVER 
Typewritér 


The Standard Visible Writer 


This is the typewriter whose high efficiency has made it the choice of the greatest 
firms and corporations. It is the simplest of all standard typewriters, yet the swiftest 
and by far the most versatile. The moving parts work freely in a solid metal framework, 
making the machine so strong that the hardest usage has no effect upon it. 


No Extra Charge for 
**Printype”’ 


Most people prefer to have the machine equipped to write in Printype. This beau- 
tiful type is ad ate oe only on The Oliver Typewriter. 

It is the greatest style improvement ever evolved for typewriters—the most easily 
read type in existence—the type which conforms to that in universal use on the world's 
printing presses ! 


Win Success With the Oliver! 


The Oliver Typewriter aids success-seekers in a multitude of ways. The real-life 
stories of achievement that centre around it would fill volumes. 

No matter what your work may be—in office, store, shop or home—The Oliver 
Typewriter will prove itself a great convenience and an actual money-maker. 

It stands for order and system and success. Itis the visible evidence of the progressiveness 
of its owner. Young people with brains, ambition and 
Oliver Typewriters are succeeding everywhere. Can you 
afford to let $5 stand between you and success ? 


Send for Special Circular and Art Catalog 


Full details regarding the Oliver Easy-Purchase-Plan, 
beautiful catalogue and a specimen letter written in 
Printype will be sent you on request. 

Let this ¢5 offer awaken you to your meed of The 
Oliver Typewriter and the ease with which you may 
own it. 

Remember—$5 only and om comes The Oliver 
Typewriter ! 


Sales Department (206) 


THE OLIVER TYPEWRITER COMPANY 
Cor. Walnut and Tenth Sts. PHILADELPHIA, PA. 
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Fourth Revised and Enlarged Edition. 


Kraemer’s Botany and Pharmacognosy 


A reading hook and text-book for the student of pharmacy. 
A reference book and laboratory manual for the pharmacist. 
A hand-book for the food and drug analyst. 

Fully illustrated throughout the text. 


J. B. LIPPINCOTT COMPANY, Philadelphia. 


INDISPENSABLE 


For Study: To all pharmaceutical students and those pre- 
paring for Pharmacy Board examinations. 


For Reference: To all pharmacists and manufacturing chemists. 


Sadtler and Coblentz’s 
Pharmaceutical and Medical Chemistry 


Fourth revised edition. [Illustrated with numerous 
woodcuts and useful tables. 749 pages. Large 
octavo. Cloth, $3.50 net. Sheep, $4.00 net. 


J. B. LIPPINCOTT CO., PHILADELPHIA, PA. 


NOTICE. Do not buy a drug store till you get my list of snaps. 
In any State desired—or Canada. Also positions. Full particulars free. 
Established 1904. Strictly reliable. Address F. V. Kneist, Omaha, Neb., U.S. A. 


FOR SALE: Pharm. Jl. and Trans., London, V. 1. (1841-2 to 1895) 
some missing; mostly bound, lot $10.00. Chem. & Druggist, London (1866-90) 
some missing; lot $4.00. Pharmaceutische Post, Vienna (1870-93) some bound; 
nearly complete, $10.00. Pharm. Rundschau, N. Y. (1891-95) bound $3.00. 
Amer. Druggist, N. Y., (1883-99) $7.00. Also other volumes old Pharm. 
Journals cheap. Address, P. O. Box 84, Merchants Station, St. Louis, Mo. 


| 
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Pebeco applied vigorously to 
the teeth and gums with 
a brush at once incites a free 
flow of normal alkaline saliva. 
It neutralizes any acids which 
may be present and corrects 
the conditions wherein harm- 
ful bacteria exist. It exerts 
a direct selective and tonic 


action upon the gums and 
salivary glands and by in- 
creasing circulation it induces 
better nutrition. In addition, 
Pebeco is a perfect cleanser, 


PEBEC 


restoring whiteness to the 
teeth and insuring a delight- 
fully refreshing sensation to 
the mouth, especially to the 


TOOTH PASTE 


man who smokes. 

Pebeco retails for 50c a tube. 
It is used regularly by a desir- 
able class of people, attracted 
by the store displaying a 
stock of Pebeco Tooth Paste. 


Lehn & Fink, New York 
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“THE PURE FOOD 
Prohibits the Sale of any 
but Strictly Pure 


Extract 
Vanilla 


WYETH’S represents the 


True Flavor of 


Choice Vanilla Beans 


Free from Any Adulterant 
Pure and Wholesome 


Special prices when ordered in bulk packages 


JOHN WYETH @ BROTHER, Inc. 
Philadelphia, Pa. | 
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For more than SIXTY YEARS the unswerving policy of 

GILPIN, LANGDON & COMPANY | 
formerly Canby, Gilpin & Co., has been to supply only PURE 
DRUGS so that the label of our firm is the synonym of the HIGHES 
EXCELLENCE in Drugs and Medicines. 


‘preparations will therefore benefit by using our 
Powdered and Ground Drugs for Percolation’ 
Wesolicit your patronage and request that you send for price list. 


Gilpin, Langdon 6 Company 


Baltimore, Md 


: Philadelohia College of Pharmacy 


~~ DEPARTMENT OF PHARMACY 


~h4 A three years’ course including instruction in; 
Theory atid ‘Practice of Pharmacy; (2) Operative Pharmacy 
(3) Chemistry ; (4) Analytical Chemistry ; (5) Materia Medica; (6}% 
Botany ;. (7). Pharmacognosy; (8) Technical Microscopy; (9) 
maceutical Latin ; (10) Commercial Training, and (11) Physical Edu- = 
-Fees—tThe matriculation fee is $5.00: Tuition for the annnali 
of instruction, covering lectures, laboratories and recitations 
$200, payable in two installments, of which one must be made on or 

tore October 15th. 

? es © Degrees—Two degrees.are conferred by the College: (1) Doctor 
in Pharmacy (P.D.);° (2) Pharmaceutical Chemist (P.C.). 

Bary aa Scholarships—A number of free scholarships are available for de 
serving first-year ‘students, about which further information’ should 
sought promptly by’ application to:the Registrar. 
Bulletins giving detailed information in regard to any of the courses | 

be obtained by writing to the RecisTRar of the 


_ PHILADELPHIA COLLEGE OF PHARMACY 


145 North 10th St, Philadelphia, Pa. 
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